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This paper investigates the extent of socioeconomic inequalities in antenatal care use and related
medical procedures in Brazil and India, which represent transition economies with contrasting
geographical and sociocultural composition and health care provision. Concentration indices and
regression analyses applied on recent Demographic Health Survey data reveal high and proportionate
distribution of antenatal coverage in Brazil, whereas the Indian case present problems of both scale and
equity. Inequalities in access to four or more antenatal visits are signiﬁcantly pronounced in India, and
in Brazil the differences are signiﬁcant only for those who had six or more visits. Brazil’s universal
healthcare model which proved effective in promoting equitable distribution of antenatal care could be
implemented in India. Future interventions should emphasis quality of care in monitoring essential
antenatal services especially targeting the poor and deprived communities.
Crown Copyright & 2012 Published by Elsevier Ltd. Open access under CC BY license.1. Introduction
Antenatal care encompasses a broad spectrum of clinical proce-
dures and care provided to pregnant women. Ideally, all pregnant
women should have proper access to effective antenatal care
irrespective of their social, economic, cultural and geographical
background. The WHO recommends that all pregnant women
should receive care during early stages of pregnancy within the
ﬁrst trimester followed by at least 4 antenatal visits (WHO, 2006).
Studies in low income and poor resource settings have widely
acknowledged the beneﬁts of antenatal care, for example reductionlsevier Ltd.
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Open access under CC BYof neonatal tetanus (Calderon et al., 2006; Darmstadt et al., 2005;
Adam et al., 2005); reduction of low birth weight (Wehby et al., 2009;
Coimbra et al. 2007; Darmstadt et al., 2005; Silveira and Santos,
2004); screening and management of infectious diseases (Osungbade
et al., 2008; Calderon et al., 2006); detection and treatment of urinary
tract infections (Adam et al., 2005; Carroli et al., 2001) and reduction
of perinatal mortality (Hollowell et al., 2011). In addition, studies
have shown that access to effective antenatal care can lead to better
utilisation of delivery care, postnatal care, and treatment and
management of pregnancy, delivery and post-delivery complications
(Bloom et al., 1999; Ram and Singh, 2006).
Proper antenatal care should include all essential care compo-
nents rather than medical procedures alone (Carroli et al., 2001;
Alexander and Kotelchuck, 1996; Mahan, 1996). And the critical
elements of antenatal care should include screening, monitoring and
managing pregnancy for potential risks and medical complications
as well ensuring advice on nutrition and wellbeing. This would
inevitably require necessary health infrastructure and health profes-
sionals with appropriate skills and experience (McDonagh, 1996;
Royston and Armstrong, 1989), particularly in poor countries where
pregnant women are at increased risk of morbidity and mortality
due to poverty, malnutrition and infections.
Antenatal care visits coverage is almost universal in Brazil.
Recent data show that the percentage of women who received license.
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However, there are some evidence showing inequalities and gaps in
quality and outreach of service provision (Ribeiro et al., 2009;
Neumann et al., 2003). In India, only three-fourths of women receive
any form of care and less than two-ﬁfths have the recommended
4 or more visits (IIPS and ORC Macro, 2007). There are socio-
economic, cultural and spatial barriers that explain why some
women receive inadequate or no care in both countries. The
poorest-poor, the less educated and women from socially deprived
background usually have higher medical care needs but they receive
inadequate or no care and often delay seeking health care (Victora
et al., 2010; Allendorf, 2010; More et al., 2009; Ribeiro et al., 2009;
Say and Raine, 2007; Sunil et al., 2006; Pallikadavath et al., 2004;
Navaneetham and Dharmalingam, 2002). Physical distance to health
facilities, lack of transportation and costs are major barriers to
accessing antenatal care in India (Pathak et al., 2010). The quality
of service provision is also another factor that discourages women
from using antenatal care in both countries especially in rural areas
(Victora et al., 2010; Rani et al., 2008).
This paper investigates the extent of inequalities in antenatal
care use in Brazil and India and takes a step further in examining
the speciﬁc diagnostic and medical procedures followed during
antenatal consultations.2. Brazil and India: the case for comparison
Brazil and India represent emerging large economies but they
do contrast in terms of geographical and sociocultural composi-
tion, and health care provision. Since antenatal care policies tend
to have stronger effect in poor settings, a proper comparison
between Brazil and India can yield useful policy insights of how
health care reforms inﬂuence antenatal provision for different
socioeconomic groups.
Even though both countries are experiencing rapid economic
growth simultaneously, Brazil is ahead of India in terms of demo-
graphic and epidemiological transitions (Queiroz and Turra, 2010).
The fertility rate in Brazil is 1.9 children per woman whereas in
India it is 2.7 (IBGE, 2010; IIPS and ORC Macro, 2007). Whereas the
infant mortality rate is 52 deaths per 1000 live births in India which
is about three times higher than in Brazil (WHO, 2008a). Brazil
has achieved sustained economic growth although socioeconomic
differences still persist. In 2005, the Gini coefﬁcient of 0.56 classiﬁed
Brazil as one of the most unequal country in the world. In India,
even though the Gini coefﬁcient is lower (0.37) than Brazil, poverty
levels are quite high (World Bank, 2005). In 2005, about 42% of
Indian population lived on less than $1.25 in comparison to only
7.8% in Brazil (World Bank, 2005). Brazil is far more urbanised than
India with approximately 87% living in urban areas compared to
only 28% in India.
The organisation of health care systems is mixed in Brazil
and India with a larger bulk of health expenditure incurred in
the private sector; about 56% in Brazil and 68% in India (GOI,
2010; WHO, 2008b). In 2008, the health expenditure per capita
(Purchasing Power Parity, PPP) was US$904 and US$116 in Brazil
and India respectively (WHO, 2008a). In Brazil, health expendi-
ture within the private sector is managed by healthcare insurance
whereas in India out-of-pocket payment is more widespread
(WHO, 2008b). About 25% of population in Brazil is covered by
private insurance when compared to 10% in India (IBGE, 2008;
India Health Care, 2011).
In fact, the most notable public healthcare reform in Brazil
during the last two decades has been the Uniﬁed Health System
(SUS) which provide universal, integrated and free primary and
preventive care services (Kleinert and Horton, 2011). Antenatal
care programmes have been given high priority since 2000 whenthe Program for Humanization of Prenatal and Childbirth Care was
implemented (Serruya et al., 2004). This programme speciﬁcally
focused on expanding the coverage and providing access to high
quality antenatal care services. SUS guarantees universal access to
antenatal care by engaging community health workers who
undertake routine visits to low income households. A few studies
have reported the efﬁcacy of SUS to monitoring and enhancing
the quality of antenatal services (Gonc-alves et al., 2008; Almeida
and Barros, 2005; Cesar et al., 2008).
In contrast, healthcare coverage in India is not universal, the
system is fragmented and home-based antenatal care is still
common (Pallikadavath et al., 2004). India launched the National
Rural Health Mission (NRHM) during 2005 with the purpose of
reducing maternal and infant mortality rates, and promoting
institutional delivery, focusing on poor women (GOI, 2005). This
has been facilitated through the Accredited Social Health Activists
(ASHA) which is an interface between community and the public
health system coordinated by female health workers. Prior to this,
a Reproductive and Child Health programme was implemented
since 1997–98 targeting the underserved and marginalised com-
munities of the society (GOI, 2001, 2003).
A systematic comparison of Brazil and India will enable better
understanding of different policy approaches and their inﬂuence
on the extent of antenatal behaviour among different socio-
economic groups. Brazil presents a unique case study where
income inequalities are much wider than in India, but somewhat
compensated on healthcare by the provision of SUS. India, on the
other hand, has a much larger and diverse population mostly rural
and reliant on primary care services.3. Data and methodology
3.1. Data
Data for the analyses are drawn from the 2006 Brazilian Demo-
graphic and Health Survey (DHS) and the third round of the DHS
equivalent Indian National Family Health Survey (NFHS-3) con-
ducted during 2005–06. Both datasets are nationally representative
surveys of women aged 15–49. The Brazilian DHS interviewed
15,575 women from 14,617 households and the Indian NFHS
interviewed 124,385 women from 109,041 households (Ministe´rio
da Sau´de, 2009; IIPS and ORC Macro, 2007). Both surveys collected
data on a range of demographic, socioeconomic and health related
information including maternal and child health and health care
outcomes, reproductive health and family planning.
In Brazil, the survey adopted a two-stage random sample
which involved the stratiﬁcation by census tracts, random selec-
tion of clusters of tracts within each stratum and ﬁnally the
random selection of households within each sector. The survey is
representative for all ﬁve regions in Brazil (North, Northeast,
Midwest, South and Southeast). In India, the survey adopted a
uniform two-stage sample design in most rural areas and a three-
stage sample design in urban areas. In rural areas, the villages or
Primary Sampling Units were selected using probability propor-
tional to population size (PPS) in the ﬁrst stage and the second
stage involved the systematic selection of households within each
village. In urban areas, wards were selected using the PPS
sampling in the ﬁrst stage; in the next stage, one census
enumeration block (CEB) was selected by PPS from each selected
ward, and in the ﬁnal stage, households were randomly selected
within each selected CEB. The percentage of women who
responded to the surveys was 90% in Brazil and 95% in India.
Further details of the Brazilian and Indian surveys are available
elsewhere (Ministe´rio da Sau´de, 2009; IIPS and ORC Macro, 2007).
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for all live births during the ﬁve years preceding the survey. Whereas,
the Indian survey collected information regarding antenatal care
services for the last birth during the ﬁve years preceding the
survey. To ensure consistency, the analyses are restricted to the
last live birth for both the countries. The number of women
interviewed who had at least one child during the ﬁve years
preceding the surveys is 4712 in Brazil and 36,811 in India.
3.2. Outcome variables
The main outcome variables analysed include reported num-
ber of antenatal visits, and diagnostic and medical procedures
followed during antenatal visits. Antenatal visits are categorised
into less than 4 and 4 or more visits based on the international
standards recommended by the World Health Organisation
(WHO, 2006). Additionally, we considered another cut-off point:
less than 6 and 6 or more antenatal visits, as recommended by the
Brazilian Ministry of Health (Serruya et al., 2004; Silva et al.,
2005). The diagnostic and medical care components considered
include the main important procedures recommended by World
Health Organisation available in both surveys: tetanus immunisa-
tion, blood and urine tests, blood pressure examination and iron
and folic acid intake (WHO, 2002). These are dummy variables
indicating whether or not the woman received a speciﬁc compo-
nent of care during antenatal visits.
3.3. Predictor variables
The main predictor variable considered is socioeconomic
status. In the absence of direct data on income or expenditure
in the DHS, the analyses considered a wealth index based on the
ownership of household assets, largely used as a proxy for
assessing the economic status of the households (Pathak et al.,
2010; O’Donnell et al., 2008; Gwatkin et al., 2007; Vyas and
Kumaranayake, 2006; Rutstein and Johnson, 2004; Filmer and
Pritchett, 2001; Montgomery et al., 2000). The wealth index is
estimated by using the principal component analysis (Filmer and
Pritchett, 2001). For the sake of comparison, the analyses con-
sidered similar set of variables to construct wealth index in Brazil
and India (Appendix 1).
Other variables controlled in the analyses include woman’s
age (continuous), health insurance coverage (yes/no), years of
women’s education (continuous), place of residence (rural–urban),
geographical region of residence and a set of proxy variables
(dummy) that represent women’s exposure to mass media (read
newspaper at least once a week, listen to radio and watch TV at
least once a week as dummy variables). These variables reﬂect the
main determinants of healthcare use: education is associated to
women’s perception about the need and importance of antenatal
care; women’s age is an indicator of risky pregnancy; geographi-
cal region and place of residence are proxies to capture healthcare
distribution and access; and woman’s exposure to mass media is
related to level of information about the importance and avail-
ability of antenatal care services. For example, a study by Ghosh
(2006) shows that being exposed to electronic mass media is
associated with higher levels of antenatal care services utilisation
even after adjusting for confounding effects.
Health insurance coverage has a different meaning in both
countries: while in Brazil it is related to healthcare access, in India
it reﬂects more socioeconomic differences as general private
health insurance does not usually cover antenatal care. The DHS
in Brazil asked women directly on whether they had a general
health insurance at the time of survey whereas in India the head
of household was asked whether the household had any form of
health insurance.3.4. Analytical approach
To analyse socioeconomic inequalities in antenatal care, we
ﬁrst derived Concentration Indices (CI). The CI is based on the
Concentration Curves which plots the cumulative proportion of
women ranked by their socioeconomic status against the cumu-
lative proportion of healthcare use (O’Donnell et al., 2008;
Kakwani et al., 1997; Van Doorslaer et al., 1992; Wagstaff et al.,
1991). The values of the CI range from 1 to þ1. A value equal to
þ1 indicates that the healthcare use is the highest among the
richest women and a value equal to 1 indicates that the
healthcare use is the highest among the poorest. If the CI is zero,
then the Concentration Curve will coincide with the diagonal. This
suggests that healthcare use is equally distributed across different
socioeconomic groups. The CIs are estimated controlling for women’s
age, health insurance status, education, geographical region, place of
residence and women’s exposure to mass media. The household
wealth index is used as a continuous measure for the estimation and
rescaled in order to avoid negative values obtained in the principal
component analysis (Filmer and Pritchett, 2001; Sen and Anand,
1994).
Binary logistic regression models were used to examine the
socioeconomic inequalities determining antenatal care behaviour,
adjusting for relevant control variables. The independent vari-
ables were tested for possible multi-collinearity problems before
considering those in the regression models. The estimations were
carried out using STATA version 10.0.4. Results
4.1. Sample characteristics
The average age of the sample was 28 years (SD: 6.7) in Brazil
and 26.4 years in India (SD: 5.6). On average, a woman in Brazil
spent 7.8 years (SD: 3.3) in the school whereas her Indian
counterpart spent only 4.4 years (SD: 4.9). There was considerable
socioeconomic difference in education levels particularly in India
where the poorest-poor had only 1 year experience in school
when compared to 10 years among the richest-rich. The corre-
sponding ﬁgures for Brazil were 5.4 and 9.8 years respectively.
Another striking feature is the rich–poor gap in the health
insurance coverage. In Brazil, less than 4% of poorest-poor women
had a health insurance when compared to about 48% among those
in the richest-rich category. In India, the overall health insurance
coverage was very low, less than 1% among the poorest-poor and
about 12% amongst the richest-rich group.
4.2. Descriptive analysis
In Brazil, antenatal care was nearly universal (95%) and fairly
equally distributed across socioeconomic groups (Table 1). The
wealth gradient was more accentuated in India where only 58% of
the poorest-poor had any antenatal care when compared to 97%
among the richest-rich. The frequency of antenatal visits was also
considerably higher among wealthier groups in both Brazil and
India; however, the difference in average antenatal visits between
the richest and the poorest was relatively much higher in India
than in Brazil. Little more than 50% of the Brazilian women in the
poorest-poor group had six or more visits and this was less than
5% among their counterparts in India. The poorest-poor in India
were far more disadvantaged in antenatal care use—over 80% had
not received even the standard minimum four visits.
Among those who received antenatal care in Brazil, the level of
coverage was also very high for the selected diagnostic and
medical components of care. The component with the lower level
Table 1
Sample characteristics and antenatal care use by wealth quintiles.
Source: 2006 Brazil DHS & 2005–06 Indian NFHS.
Variables Brazil Total India Total
Poorest Poorer Middle Richer Richest Poorest Poorer Middle Richer Richest
No. of women with a live birth 652 774 879 1029 1362 4696 8800 7911 7157 6664 5915 36447
Average age (SD) 25.5 25.8 26.9 27.8 30.5 27.8 27.1 26.1 25.8 25.8 27.2 26.4
(7.0) (6.2) (6.2) (7.0) (6.0) (6.7) (6.4) (5.9) (5.5) (4.8) (4.7) (5.6)
Average years of education (SD) 5.4 6.4 7.3 8.0 9.8 7.8 1.0 2.3 3.9 6.4 10.5 4.4
(3.0) (3.2) (3.1) (2.9) (2.4) (3.3) (2.4) 3.3 4.1 4.4 4.4 (4.9)
Average number of antenatal visits (SD) 5.8 7.1 7.6 8.1 9.5 7.9 2.8 3.4 4.2 5.1 6.8 3.5
(2.5) (2.8) (3.2) (3.2) (3.9) (3.5) (1.7) (2.2) (2.8) (3.2) (3.5) (3.3)
% of women receiving
any antenatal care 94.9 99.2 98.8 99.7 100.0 98.9 58.4 69.1 80.0 90.0 97.3 77.0
4 or more antenatal visits 80.4 87.3 89.2 92.7 95.3 90.2 12.2 21.3 36.8 53.4 78.3 37.3
6 or more antenatal visits 56.7 70.1 77.6 83.6 88.9 78.0 4.7 10.2 21.5 35.0 61.5 23.9
blood test 84.7 89.9 92.5 92.8 95.2 91.9 31.1 42.7 58.5 72.5 88.8 59.6
urine test 81.1 84.1 86.4 86.1 88.1 85.8 27.0 40.0 57.7 72.3 89.3 58.2
blood pressure examination 98.7 98.1 99.8 99.5 99.7 99.3 35.8 49.0 63.6 75.7 91.2 63.9
tetanus immunisation 73.4 77.2 70.6 70.3 64.0 70.2 68.8 78.8 86.6 93.8 98.0 83.8
iron supplementationa 73.9 73.4 79.5 73.8 81.3 76.9 49.9 57.3 67.2 75.5 86.7 65.4
iron–folic supplementation 27.1 33.7 34.2 40.3 53.2 39.8
% of women with private health insurance coverage 3.9 6.9 8.7 22.5 48.1 22.2 0.1 0.5 1.2 3.7 12.0 3.1
a Iron–folic supplementation is reported together in Indian NFHS; SD refers to Standard Deviation.
Table 2
Antenatal care components by health insurance status.
Data source: 2006 Brazil DHS & 2005–06 Indian NFHS.
Antenatal care Brazil India
No health
insurance
Has health
insurance
No health
insurance
Has health
insurance
Average number of
visits (SD)
7.5 9.9 4.4 6.5
(3.0) (3.5) (3.0) (3.4)
% women who receiving
any antenatal care 98.6 99.7 76.4 95.8
4 or more
antenatal visits
90.3 94.7 35.4 73.2
6 or more
antenatal visits
75.3 91.1 22.3 57.8
blood test 90.9 94.1 57.8 85.7
urine test 84.7 88.7 56.3 86.4
blood pressure
examination
99.1 99.9 62.3 88.7
tetanus immunisation 72.5 58.7 82.8 95.7
iron supplementationa 75.3 81.8
iron–folic
supplementation
33.7 61.1 64.3 85.2
a Iron–folic supplementation is reported together in Indian NFHS; SD refers to
Standard Deviation.
Table 3
Antenatal care components by place of residence.
Data source: 2006 Brazil DHS & 2005–06 Indian NFHS.
Antenatal care Brazil India
Rural Urban Rural Urban
Average number of visits (SD) 6.8 8.2 2.8 5.3
(3.1) (3.5) (2.9) (3.6)
% women receiving
any antenatal care 97.1 99.3 72.1 90.6
4 or more antenatal visits 82.2 92.2 27.9 63.0
6 or more antenatal visits 68.3 80.4 16.0 45.6
blood test 90.6 92.2 50.2 80.2
urine test 83.5 86.3 48.1 80.2
blood pressure examination 99.2 99.3 55.1 83.0
tetanus immunisation 73.5 69.3 80.5 92.7
iron supplementationa 77.9 76.7
iron–folic supplementation 36.3 40.6 61.4 76.4
a Iron–folic supplementation is reported together in Indian NFHS; SD refers to
Standard Deviation.
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different among wealth quintiles indicating the presence of
inequalities. In contrast, there was substantial variation in the
use of care components across socioeconomic groups in India.
Although both countries offer free antenatal care at the service
delivery point in both countries, inequalities persisted in the
utilisation by health insurance coverage (Table 2). This was
further reﬂected in the observation that wealthier groups tend
to have had relatively higher insurance coverage than their
counterparts—although the coverage was generally very low in
India even among the middle-class groups. In India, the difference
in antenatal care utilisation between those with and without
health insurance was less striking than that across socioeconomic
groups. It has to be noted that antenatal care services were not
included in most health insurance schemes in India. However,
access to health insurance reﬂects more of an association withbetter household wealth and inclination to avail health services.
The percentage of Brazilian women with private health insurance
coverage was 8.3% in rural areas and 25.6% in urban areas
whereas the corresponding ﬁgures for Indian women were 1.6%
and 7.3% respectively.
Table 3 presents the antenatal care indicators disaggregated
according to the place of residence for both countries. The results
for Brazil suggest that the difference in antenatal care use
between urban and rural areas was negligible. The main differ-
ences were observed for the number of visits, folic acid supple-
mentation and tetanus immunisation. Tetanus immunisation
coverage was higher in rural area. In India, the rural–urban
differences were huge: women belonging to urban areas reported
higher use than those living in rural areas. The only exception was
tetanus immunisation where the difference in use between rural
and urban areas was little.
4.3. Concentration indices
Table 4 shows the adjusted CIs for Brazil and India for each
antenatal care indicator. The results for Brazil show the presence
Table 4
Concentration indices for antenatal care components adjusted for selected characteristicsa.
Care components Brazil India
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
4 or more antenatal visits 0.028n 0.027n 0.021n 0.011nn 0.004 0.001 0.349n 0.342n 0.203n 0.162nn 0.132n 0.100n
6 or more antenatal visits 0.073n 0.066n 0.050n 0.033n 0.032n 0.026n 0.450n 0.438n 0.246n 0.203n 0.161n 0.132n
blood test 0.017n 0.017n 0.016n 0.015n 0.017n 0.014n 0.203n 0.201n 0.137n 0.118n 0.100n 0.086n
urine test 0.013n 0.010n 0.009n 0.010n 0.009 0.006 0.224n 0.222n 0.156n 0.137n 0.117n 0.101n
blood pressure examination 0.003n 0.002n 0.002n 0.001 0.002 0.002 0.178n 0.176n 0.116n 0.109n 0.094n 0.081n
tetanus immunisation 0.036n 0.029n 0.037n 0.006 0.006 0.010 0.028n 0.029n 0.019n 0.023n 0.025n 0.023n
iron supplementation 0.016n 0.015n 0.004 0.001 0.006 0.006
folic supplementation 0.140n 0.109 0.070n 0.070n 0.091n 0.093n
iron-folic supplementation 0.036n 0.034n 0.000 0.000 0.005 0.003
Model 1: controlling for age only
Model 2: Model 1þprivate health insurance
Model 3: Model 2þwomen’s education
Model 4: Model 3þregion of residence
Model 5: Model 4þurban/rural area
Model 6: Model 5þwomen’s exposure to mass media (read newspaper, watch TV or listen to radio at least once a week)
Data source: 2006 Brazil DHS & 2005–06 Indian NFHS
n Signiﬁcant at po0.05.
a CIo0 presence of inequality favouring the poorest groups; CI40 presence of inequality favouring the richest groups.
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richer groups for all procedures included, except tetanus immu-
nisation. The level of inequality was quite small for all indicators,
which reﬂects relatively higher utilisation of antenatal care. The
highest inequality was noted for six or more antenatal visits and
folic acid supplementation.
The Indian results suggest substantial inequalities favouring
women belonging to the richest households in all antenatal
procedures. The level of inequality was higher than the one
observed in Brazil for all indicators including minimum four visits
conﬁrming that inequalities were high especially when the cover-
age were moderate. The observation that the inequality gap was
relatively smaller for iron–folic supplementation and tetanus
injection reﬂects universal access to this care component under
various government sponsored programmes (GOI, 2005).
The results controlling for health insurance coverage, in addi-
tion to woman’s age, showed a reduction in the CI values but they
remained statistically signiﬁcant. This suggests that health insur-
ance coverage was not the only source of inequality in the access
to antenatal care services. Adding women’s education as control,
the CI values showed a decrease on antenatal visits, folic acid and
iron supplementation in Brazil whereas in India the reduction was
reﬂected more on antenatal visit, blood exam, urine analysis, and
blood pressure examination.
Including region of residence attenuated the magnitude of CIs
substantially for frequency of visits in Brazil which suggests
regional differences in health care provision. The indices for
components blood pressure and tetanus immunisation became
non-signiﬁcant. Findings from India also depict the regional
inﬂuence on antenatal care services utilisation, especially fre-
quency of visits and blood examination. These ﬁndings clearly
reﬂect the differences in the access and use of health care services
across the six geographic regions of India. Urban–rural residence
had also signiﬁcant bearing on the CI values. The main changes
observed in Brazil after adding type of residence was further
reduction in the CI value for four or more visits but not signiﬁcant.
In India, the CI values declined signiﬁcantly for ﬁve of the seven
selected antenatal care procedures. Nonetheless, the values for
tetanus immunisation and iron–folic supplementation showed an
increase which suggests differential access to care in rural and
urban areas.
Interestingly, the CIs for Brazil did not change much after the
results were adjusted for three indicators of exposure to massmedia. However, substantial declines in CIs were observed in the
frequency of antenatal visits, urine test, blood test, and blood
pressure examination in India, after adjusting the effect of media
exposure. Although the values of CIs showed a decline in the
Indian case, the CIs were signiﬁcant in six of the seven compo-
nents indicating wider socio-economic inequalities after adjusting
for relevant control variables.
4.4. Regression analysis
Table 5 shows the adjusted odds ratios from separate logistic
models estimated for each component of antenatal care in Brazil
and India. The results conﬁrm those estimated using concentra-
tion index analysis. In Brazil, the poorest-poor represented in the
ﬁrst quintile were signiﬁcantly at lower odds of receiving six or
more visits, blood pressure examination, blood test and folic acid
supplementation. The results were signiﬁcant and much larger in
magnitude for all care components in India.
The availability of health insurance was signiﬁcant for only
one care component in Brazil (folic acid supplementation). In
India, health insurance status increased the odds of antenatal
visits and had signiﬁcant association with most care components.
Educated women were considerably more likely to have had
received full antenatal care than their uneducated counterparts;
the effects are much stronger in India than in Brazil.
Women who lived in the northern and north-eastern regions
of Brazil had a lower probability of frequent antenatal visits but
had higher probability of receiving urine tests than women from
the mid-western region. In India, women who lived in the
southern and western regions were signiﬁcantly more likely to
have received all the seven components of antenatal care com-
pared to women who lived in the northern region. Women
belonging to the central region, which has the largest two states
namely Uttar Pradesh and Madhya Pradesh, were relatively less
likely to have received the recommended antenatal visits, blood
test, urine test, and blood pressure measurement than their
northern counterparts. Those who lived in the central region
were more likely to have received iron–folic supplementation and
tetanus toxoid vaccinations.
Residence status in India was also associated with antenatal care
behaviour: urban women were more likely to use ﬁve out of the
seven selected components of antenatal care than their rural
counterparts. Nonetheless, urban women were at lower odds of
Table 5
Odds ratios (95% Conﬁdence Intervals) predicting the likelihood of antenatal care use in Brazil and India.
Control Variables 4 or more visits 6 or more visits Blood test Urine test Blood pressure Tetanus Iron suppl. Folic suppl. Iron folic suppl.
Brazil
Wealth index (ref: Richest)
Poorest 0.80 (0.36, 1.75) 0.51 (0.28, 0.92)n 0.36 (0.17. 0.74)n 0.75 (0.42, 1.32) 0.49 (0.07, 3.40) 1.02 (0.63, 1.65) 0.81 (0.50, 1.33) 0.40 (0.24, 0.67)n –
Poorer 0.83 (0.43, 1.62) 0.63 (0.38, 1.06) 0.59 (0.33, 1.07) 1.02 (0.62, 1.69) 0.33 (0.05, 2.41) 1.41 (0.90, 2.23) 0.81 (0.50, 1.31) 0.58 (0.38, 0.88)n –
Middle 0.77 (0.36, 1.66) 0.81 (0.48, 1.38) 0.82 (0.42, 1.61) 1.17 (0.72, 1.91) 2.94 (0.48, 17.89) 1.04 (0.68, 1.59) 1.19 (0.78, 1.82) 0.59 (0.40, 0.88)n –
Richer 0.95 (0.49, 1.83) 0.99 (0.63, 1.57) 0.77 (0.42, 1.42) 1.04 (0.66, 1.64) 0.88 (0.15, 5.15) 1.17 (0.82, 1.67) 0.79 (0.54, 1.16) 0.74 (0.52, 1.04) –
Age (in years) 1.02 (0.99, 1.05) 1.03 (1.00, 1.05)n 1.02 (1.00, 1.04) 1.02 (0.99, 1.04) 1.02 (0.96, 1.08) 1.00 (0.98, 1.02) 1.01 (0.99, 1.03) 0.99 (0.97, 1.01) –
Health insurance access (ref: No)
Yes 0.97 (0.55, 1.71) 1.48 (0.97, 2.26) 0.96 (0.56, 1.65) 1.30 (0.84, 2.00) 3.43 (0.55, 21.57) 0.73 (0.25, 1.01) 0.93 (0.66, 1.32) 1.40 (1.03, 1.91)n –
Education (in years) 1.09 (1.03, 1.14)n 1.10 (1.06, 1.15)n 1.00 (0.94, 1.07) 1.01 (0.96, 1.05) 1.05 (0.88, 1.24) 1.02 (0.98, 1.07) 1.08 (1.03, 1.12)n 1.11 (1.07, 1.15)n –
Region (ref: Mid-western)
North 0.52 (0.34, 0.80)n 0.53 (0.39, 0.73)n 1.22 (0.77, 1.92) 1.74 (1.17, 2.58)n 0.48 (0.15, 1.53) 1.04 (0.76, 1.42) 1.23 (0.89, 1.69) 1.01 (0.75, 1.35) –
Northeast 0.73 (0.47, 1.14) 0.63 (0.46, 0.86)n 1.07 (0.66, 1.75) 1.30 (0.88, 1.93) 0.92 (0.23, 3.65) 1.19 (0.86, 1.63) 1.55 (1.13, 2.12)n 1.17 (0.87, 1.56) –
Southeast 1.17 (0.65, 2.10) 0.94 (0.64, 1.37) 1.24 (0.75, 2.05) 1.36 (0.92, 2.01) 1.08 (0.22, 5.34) 0.53 (0.39, 0.73)n 1.59 (1.12, 2.27)n 1.06 (0.78, 1.44) –
South 0.76 (0.47, 1.24) 1.00 (0.70, 1.42) 0.58 (0.37, 0.90)n 0.48 (0.35, 0.68)n 0.62 (0.20, 1.92) 0.76 (0.57, 1.02) 0.68 (0.51, 0.92)n 0.59 (0.44, 0.79)n –
Residence (ref: Rural)
Urban 1.61 (1.07, 2.42)n 0.95 (0.70, 1.29) 0.69 (0.47, 1.03) 0.98 (0.65, 1.46) 0.62 (0.26, 1.46) 1.01 (0.74, 1.37) 0.73 (0.55, 0.97) 0.67 (0.50, 0.91)n –
Mass-media exposure (ref: No)
Read newspaper 1.40 (0.87, 2.25) 1.14 (0.84, 1.54) 1.69 (1.14, 2.52)n 1.41 (1.01, 1.98)n 1.52 (0.44, 5.22) 1.21 (0.92, 1.60) 1.10 (0.84, 1.44) 1.18 (0.91, 1.53) –
Watch TV 2.15 (1.08, 4.27)n 2.04 (1.19, 3.50)n 2.09 (1.05, 4.16)n 1.30 (0.79, 2.15) 0.58 (0.19, 1.75) 0.84 (0.51, 1.38) 1.18 (0.71, 1.98) 0.84 (0.51, 1.37) –
Listen to radio 1.21 (0.76, 1.92) 1.06 (0.76, 1.47) 1.00 (0.66, 1.52) 1.00 (0.71, 1.39) 0.98 (0.35, 2.75) 1.03 (0.78, 1.37) 0.75 (0.56, 1.00)n 0.73 (0.55, 0.96)n –
India
Wealth index (ref: Richest)
Poorest 0.19 (0.17, 0.22)n 0.15 (0.13, 0.17)n 0.22 (0.19, 0.26)n 0.17 (0.14, 0.19)n 0.19 (0.16, 0.22)n 0.38 (0.32, 0.45)n – – 0.76 (0.66, 0.88)n
Poorer 0.27 (0.24, 0.30)n 0.25 (0.22, 0.28)n 0.28 (0.25, 0.32)n 0.23 (0.20, 0.26)n 0.26 (0.23, 0.30)n 0.45 (0.38, 0.53)n – – 0.71 (0.63, 0.81)n
Middle 0.40 (0.37, 0.44)n 0.38 (0.34, 0.42)n 0.38 (0.34, 0.43)n 0.35 (0.31, 0.39)n 0.35 (0.31, 0.40)n 0.57 (0.49, 0.66)n – – 0.74 (0.66, 0.83)n
Richer 0.54 (0.49, 0.58)n 0.53 (0.49, 0.57)n 0.53 (0.48, 0.59)n 0.49 (0.45, 0.55)n 0.50 (0.44, 0.56)n 0.75 (0.66, 0.86)n – – 0.71 (0.64, 0.78)n
Age (in years) 0.99 (0.98, 0.99)n 1.00 (0.99, 1.01) 0.99 (0.98, 0.99)n 0.99 (0.98, 0.99)n 1.00 (1.00, 1.01) 0.99 (0.99, 1.00)n – – 1.00 (0.99, 1.00)
Health insurance access (ref: No)
Yes 1.13 (0.98, 1.30) 1.16 (1.02, 1.31)n 1.22 (1.03, 1.46)n 1.32 (1.10, 1.59)n 1.12 (0.92, 1.31) 0.95 (0.77, 1.16) – – 1.25 (1.05, 1.49)n
Education (in years) 1.10 (1.09, 1.11)n 1.11 (1.10, 1.12)n 1.09 (1.08, 1.10)n 1.09 (1.08, 1.09)n 1.09 (1.08, 1.10)n 1.05 (1.04, 1.06)n – – 1.08 (1.07, 1.09)n
Region (ref: North)
Central 0.48 (0.44, 0.53)n 0.53 (0.48, 0.58)n 0.38 (0.34, 0.41)n 0.38 (0.34, 0.41)n 0.48 (0.43, 0.52)n 1.39 (1.23, 1.57)n – – 1.22 (1.11, 1.34)n
East 0.97 (0.88, 1.06) 0.99 (0.90, 1.10) 1.11 (1.00, 1.22)n 1.00 (0.90, 1.10) 2.13 (1.92, 2.36)n 2.47 (2.13, 2.87)n – – 1.70 (1.53, 1.89)n
Northeast 0.85 (0.79, 0.93)n 0.82 (0.75, 0.90)n 0.62 (0.56, 0.68)n 0.70 (0.64, 0.77)n 2.21 (2.00, 2.45)n 0.64 (0.57, 0.72)n – – 0.83 (0.76, 0.91)n
West 2.01 (1.82, 2.21) 1.99 (1.81, 2.19)n 2.54 (2.25, 2.86)n 2.19 (1.94, 2.46)n 3.58 (3.15, 4.07)n 1.21 (1.05, 1.39)n – – 2.11 (1.87, 2.38)n
South 6.09 (5.53, 6.73)n 5.52 (5.03, 6.10)n 6.45 (5.69, 7.33)n 6.47 (5.70, 7.34)n 9.53 (8.30, 10.94)n 1.62 (1.42, 1.86)n – – 1.98 (1.78, 2.20)n
Residence (ref: Rural)
Urban 1.48 (1.39, 1.57)n 1.36 (1.28, 1.45)n 1.74 (1.62, 1.87)n 1.81 (1.69, 1.95)n 1.86 (1.72, 2.01)n 1.08 (0.99, 1.18) – – 0.83 (0.77, 0.89)n
Mass-media exposure (ref: No)
Read newspaper 1.38 (1.28, 1.50)n 1.33 (1.23, 1.42)n 1.26 (1.15, 1.39)n 1.29 (1.17, 1.42)n 1.60 (1.42, 1.79)n 0.97 (0.86, 1.10) – – 1.15 (1.05, 1.27)n
Watch TV 1.53 (1.44, 1.63)n 1.41 (1.31, 1.51)n 1.29 (1.21, 1.39)n 1.31 (1.22, 1.40)n 1.26 (1.17, 1.35)n 1.10 (1.00, 1.20)n – – 1.21 (1.13, 1.30)n
Listen to radio 1.22 (1.15, 1.29)n 1.21 (1.13, 1.28)n 1.28 (1.19, 1.37)n 1.32 (1.24, 1.42)n 1.43 (1.33, 1.54)n 1.27 (1.16, 1.38)n – – 1.38 (1.26, 1.46)n
Note: age and years in education are included as continuous variables.
n Signiﬁcant at po0.05;‘‘–’’not applicable.
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M. Viegas Andrade et al. / Health & Place 18 (2012) 942–950948receiving iron folic supplementation than rural women. In Brazil, the
place of residence had overall little effect on antenatal care use.5. Discussion
Antenatal care coverage is low and disproportionate across
socioeconomic groups in India compared to Brazil. The analyses
clearly demonstrated evidence that the poorest-poor are gener-
ally disadvantaged and in particular those in India do not seem to
receive essential care and recommended antenatal visits. In
Brazil, inequalities are present but in small amount and speciﬁc
to some procedures. The Indian case presents problems of scale
and equity in overall antenatal care coverage. Inequalities in
access to four or more antenatal visits are signiﬁcantly pro-
nounced in India, and in Brazil the differences are signiﬁcant only
for those who had six or more visits.
How did Brazil succeed in reducing socioeconomic inequalities
in antenatal care despite its higher income inequality? The
observed differences in antenatal care behaviour across different
socioeconomic groups in Brazil and India may reﬂect health care
policies and effective context-speciﬁc implementation strategies
for antenatal care. Since the mid-1980s, the Brazilian Health
Ministry has launched various programs focusing speciﬁcally on
the health of women and children. Examples of these initiatives
include Program for Integrated Healthcare for Women and Program
for Integrated Healthcare for Children, both implemented in 1984.
In 2000, the Brazilian antenatal care programme known as
Program for Humanization of Prenatal and Childbirth Care which
increased the standard minimum visits from four to six, and also
providing impetus to a wider coverage and greater access to
antenatal care (Silva et al., 2005).
In India, despite the efforts of government to improve access to
health care among women and children, especially for deprived
population, the programmes implemented since the end of 1990s
did little to reduce the gap between the rich and the poor. A
Reproductive and Child Health Programme was established during
1997–98 by integrating the existing Child Survival and Safe
Motherhood Programme with other reproductive and child health
services. The programme exclusively focused on underserved and
deprived population groups, and put forward a recommendation
of at least 3 antenatal visits which should include basic care and
at least one dose of immunisation against tetanus, iron and folic
acid prophylaxis and anaemia management (MoHFW, 2005). The
programme also included management and referral of high-risk
pregnancies especially in rural areas through a network of
community, primary health care and sub-centres. In urban areas,
these services are made available through government or muni-
cipal hospitals, urban health posts or urban family welfare centres
(IIPS, 2010).
Although most public health systems offered free antenatal
services, women from poorer economic background seem to bear
high burden of out-of-pocket expenditure for maternal health
care services. A recent study by Pathak et al. (2010) showed
evidence of improvements in coverage of antenatal care and
skilled birth attendance in India. However this improvement
occurred mainly in private healthcare facilities than in public
facilities. The authors concluded that supply restrictions and poor
quality of care have led to decreased antenatal care uptake in
public sectors. The quality of care in public institutions where the
vast majority of poor women seek care is usually poor and sub-
standard which deter women from seeking care (Hunt, 2010;
Ramarao et al., 2001).
There are differences in antenatal procedural guidelines
between Brazil and India. In Brazil the emphasis is more on
medical procedures. This is reﬂected in relatively higher use ofcare while in India home-based antenatal care is still common or
often combined with institutional care. India follows standard
minimum three visits whereas Brazil recommends a minimum of
six visits exceeding the WHO standard of minimum 4 visits. In
fact, the higher number of visits recommended by the Brazilian
Government is a strategy to reduce inequalities between munici-
palities, as the more developed municipalities have already
managed to achieve the WHO standard (Silva et al., 2005;
Serruya et al., 2004).
Blood and urine tests are cost-effective laboratory procedures
which can monitor risk factors and detect complications arising
during pregnancy especially anaemia, syphilis, bacteruria and
proteinuria. The observation that not all women receive these
essential tests raises concerns and calls for rethinking antenatal
care policy interventions. An effective and sustainable interven-
tion is providing necessary health care education and information
services to pregnant as well as young women. Indeed, the present
analyses clearly highlight the positive effect of women’s educa-
tion on antenatal care behaviour both in Brazil and India. The gap
in women’s education between the rich and the poor is relatively
narrower in Brazil than in India which explains the lower
inequality in antenatal care services in Brazil. On the other hand,
the poorest-poor in India are the most disadvantaged in terms of
access to education and health care and this group often falls
outside the remit of health interventions. Educated women
generally understand and have the capacity to retrieve informa-
tion they receive through health education programmes. Studies
show that use of maternal care services is not only determined by
design and delivery strategies but also by user attributes, includ-
ing their education, exposure to information systems and their
ability to pay for healthcare (Sunil et al., 2006; Pallikadavath et al.,
2004; Navaneetham and Dharmalingam, 2002).
This paper provided a broader comparison of socioeconomic
inequalities associated with antenatal care utilisation in Brazil
and India and yielded policy relevant results highlighting the gap
between the rich and the poor. Brazilian evidence showed that a
high level of antenatal care visits coverage is an important step to
reach lower levels of inequality. Brazilian Health system organi-
sation has succeeded in guaranteeing better access to low income
groups. Brazil is one of the countries which have the greatest
income inequalities in the world.
The foregoing analyses clearly suggest that Brazil overall has
succeeded in reducing socioeconomic inequalities guaranteeing
universal coverage to almost all essential antenatal care services.
A policy encouraging women to undertake more antenatal visits
seems to have worked effectively in meeting the WHO standard
and especially closing the gap between the rich and the poor.
Private sectors also play a complementary role in the Brazilian
healthcare system. In the last two decades, the private health
insurance coverage has remarkably increased in the whole country.
Therefore, for the majority of women, antenatal care services are
either covered by public or private health insurance. Other public
policies also have contributed to improving access to healthcare
services and reducing socioeconomic inequalities. For example, the
Family Health Programme (Programa Sau´de da Familia) implemen-
ted in 1994 enabled better access to antenatal care for women
living in rural and deprived areas. The results from this study
demonstrate evidence of such programme impact in reducing the
regional differences in overall antenatal care use.
The Indian case is different where high antenatal care use is
restricted mostly in southern and western regions, yet the gap
between the rich and the poor is substantial. The regional differ-
ences in India highlight socioeconomic differences and differential
access to maternal and child health services (Singh et al., 2012;
Pathak et al., 2010; Pallikadavath et al., 2004). Education and
household wealth are particularly strong predictors of antenatal
Table A1
Variables included in the estimation of wealth index in Brazil and India.
Brazil India
Household assets Ownership of radio, television, automobile,
refrigerator, freezer, vacuum cleaner, laundry
machine, DVD player, telephone and a computer
Ownership of a bank or post-ofﬁce account, ownership of a mattress,
pressure cooker, a chair, a cot/bed, a table, an electric fan, a radio/
transistor, a black and white television, a colour television, a sewing
machine, a mobile telephone, any other telephone, a computer, a
refrigerator, a watch or clock, a bicycle, a motorcycle or scooter, an
animal-drawn cart, a car, a water pump, a thresher, and a tractor.
Household characteristics Quality of drinking water, electric power, household
sewage, bathroom, type of roof material, type of
wall material, number of rooms in the household
Household electriﬁcation, type of windows, drinking water source, type
of toilet facility, type of ﬂooring, exterior wall material, type of rooﬁng,
type of cooking fuel, household ownership, number of household
members per bedroom.
M. Viegas Andrade et al. / Health & Place 18 (2012) 942–950 949care use in India. The programme effectiveness also varies from
region to region. Health workers in the northern and central
region tend to concentrate on the provision of medical compo-
nents such as iron–folic supplementation and tetanus toxoid
vaccinations (Pallikadavath et al., 2004). The northern and central
regions have generally poor access to antenatal care and have
relatively higher infant and child mortality rates than other
regions. Regions where antenatal care is accessible tend to have
better service provision that is used mostly by educated and
wealthier women suggesting considerable heterogeneity within
and between regions in antenatal care use.
Besides, there are huge rural–urban differences in the use of
antenatal care. The strategies adopted in Brazil, for example, the
Family Health Programme, could be useful for India given the
strong emphasis on community engagement with families. In
general, Brazil’s universal healthcare model which proved effec-
tive in promoting fair and equitable distribution of antenatal care
could be implemented in India. Future interventions in both India
and Brazil should emphasis more on the quality of care in
monitoring essential care especially targeting the poor and
deprived communities. Healthcare intervention programmes
could focus on areas with high concentration of poverty and poor
access to services (Chin et al., 2011).
Finally, it has to be acknowledged that the data on antenatal
behaviour are self-reported in the DHS and might suffer from
possible reporting bias. However, such biases should be minimal
since the information on antenatal care is based on the most
recent live birth recorded in the surveys. There are also other
attributes that could explain the differences in antenatal beha-
viour mainly in Indian context, for example household structure
and spousal attributes, religion and caste. However, these effects
did not show any signiﬁcance in our data investigations. Despite
these limitations, this paper warrants policy oriented conclusions
through cross-national data analyses and contributed to a better
understanding of health care inequalities, a topic relevant in both
developed and less developed societies.Appendix 1
See Table A1.References
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